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TWO METHODS FOR VISUALIZING SWEATING ON NEGRO SKIN*
MASAO WADA, M.D., MINORU SAKURAT, M.D. AND YOSHIKAZU TAKAHASHI, M.D.
The iodine-starch method of Wada and Taka-
gaki (1, 2) and the bromphenol blue method of
Tashiro, Wada and Sakurai (3) have been shown
to be useful in detecting sweat delivered at the
openings of active sweat glands. However, these
methods have a common disadvantage that they
are not suitable for the observation of sweating
on Negro skin, because blue-black dots or droplets
produced by sweating cannot here be easily dis-
cerned.
A 5% solution of bromphenol blue in pure ace-
tone is mixed with silicone (with viscosity of 3,000
to 10,000 eentistokes) in a ratio of 1:1 in volume.
After the mixture has been stirred in a mortar
until the acetone evaporates completely, Titanium
White (for oil painting) containing grains of
titanium oxide less than one micron in diameter
is added to the mixture in about 10 per cent (w/w)
and thoroughly mixed together, and a yellowish
orange paste is obtained. After the skin area to be
FIG. 1. Spontaneous sweating on the thenar prominence of the sole of a Japanese macaque (maeaeus
fuscata) under non-anesthesia. Sweat droplets are visualized by the bromphenol blue method as black
dots in the area painted with the indicator paste. A white straight line to the right is produced by the
line of the sole. Not retouched. X 2.
FIG. 2. Spontaneous sweating on the toe-pad of a non-anesthetized eat. The pads of two middle toes
are seen. Sweating on the toe-pad to the right is visualized by the iodine-starch method as black dots.
Not retouched. X 2.
We attempted to modify these two methods
for use in the study of sweating on skin of man and
animals, not suitable for visualization by pre-
vious methods.
METHODS AND MATERIALS
1. The bromphenol method modified by Sakurai
and Wada.
tested has been cleansed with alcohol and dried,
the indicator paste is painted with a spatula or a
sprayer connected to air compressor on the test
area. When the paste is sprayed, it is better to
dilute it with an appropriate amount of petroleum
benzine before use. It is desirable that the layer
of the paste must be as thin as possible, but suffi-
cient to make the blackness of the skin invisible.
When sweating occurs, individual sweat droplets
become visible as blue-black dots against the
yellowish orange background. The usefulness of
this method is illustrated in Fig. 1.
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2. The iodine-starch method modified by
Takahashi and Wada.
Dry corn-starcb is mixed with silicone with
viscosity of 3,000 to 10,000 centistokes in a ratio
of 1:1 in volume or 1:2 in weight. To this suspen-
sion, Titanium White is added (10 to 20 per cent
(w/w)) and mixed completely in a mortar to ob-
tain finally a white paste. After the test area has
been painted with 5% iodine-alcohol solution
and dried, the white paste is painted on the skin
in the manners described above. Sweating can be
detected by the appearance of blue-black dots
against the white backgronnd, as illustrated in
Fig. 2. In this method, castor oil can be used in
place of silicone, but the former is somewhat less
suitable than the latter for trapping sweat drop-
lets.
Both of the present methods afford the addi-
tional advantage in that they can be repeatedly
applied to the same skin areas for evaluating the
effects of sudorific and nntisudorific agents.
Because of the opacity of the indicator materi-
als, the present methods are less sensitive than
the original methods; but this objection can be
minimized, if the layer of the indicator paste is
made as thin as possible.
Recently, Papa and Kligman (4) described the
technic of transferring the sweat dots produced
by the original iodine-starch method onto a special
absorbent paper. Similar attempts to record per-
manently the sweating visualized by the present
methods have not yet been successful.
suaneAitv
The bromphenol blue and iodine-starch methods
are modified for visualizing the sweat delivery on
Negro skin.
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